Rapid tamoxifen-induced inactivation of an estrogenic response is accompanied by a localized epigenetic modification but not by mutations.
In a previous study (Cancer Res 54: 5860-5866, 1994), we observed irreversible inactivation of a chimeric estrogenic response induced by the antiestrogen 4-hydroxytamoxifen. This rapidly occurring effect (t1/2= 7 days) was not a consequence of a cell selection process, nor of a loss of estrogen receptor functionality, but was a direct antiestrogen effect occurring on every cell at the transcriptional level. In the present study, we analyzed the detailed methylation status of the chimeric gene, and investigated the gene for the presence of mutations. The inactivation process was found to be strictly correlated with a modification at a methylation-sensitive restriction site Not I borne by the integrated gene. As the gene promoter contains part of the Herpes simplex virus promoter for thymidine kinase. which is a CpG-rich promoter, we investigated the CpGs located in this part of the promoter by genomic sequencing procedures. None of these CpGs were methylated, suggesting that the inactivation process was not driven by particular modifications of this foreign part of the promoter. Furthermore, no mutations were found in the entire gene promoter of inactivated cells. In conclusion, the present study highlighted a connection between the rapid silencing of an estrogenic response induced by 4-hydroxytamoxifen, and a localized epigenetic modification of the corresponding gene. No genotoxicity of 4-hydroxytamoxifen was observed. Similar epigenetic modifications might also occur for natural genes, and lead to the acquisition of a new cell phenotype.